, Deborah Carvalho Malta 4, 5 , Paulo A. Lotufo 1, 2 Stroke mortality in Brazil has been reported the highest in South America for both genders 1 . Although stroke deaths have declined in the last decades 2, 3 , recent mortality data also reveal cerebrovascular disease as the third cause of premature death after coronary heart disease and homicides 4 . However, the decrease in stroke mortality is not equally distributed across the country and it occurs mainly on the poorest areas of the country and among Blacks 5, 6, 7 . Compared to previous mortality studies 8 , there are few studies evaluating the prevalence of stroke in Brazil according to sociodemographic characteristics 9, 10, 11, 12 . These studies were carried out in cities or isolated regions reflecting more local realities than a national panorama of the disease. Pereira et al. found a prevalence of stroke in individuals over 60 years of 2.9% (3.2% in men and 2.7% in women) in a city of the West side of state of Rio de Janeiro (Southeast region of Brazil) 9 . The prevalence increased with ageing, regardless of living area (urban and rural) 9 . Abe et al. evaluated a low socioeconomic sample who lived at West area at the Butantan district of the city of São Paulo (Southeast region of Brazil), and reported an age-adjusted prevalence of stroke of 4.6% for men and 6.5% for women 10 . Fernandes et al. reported the prevalence of stroke in a riverside community in the city of Coari located in the North region of the country (Amazonas state), and found that the prevalence was much higher in rural area (6.3%) compared to urban area (3.7%). Also, a higher frequency of stroke in women (4.1%) compared to men (3.0%) in the urban area was found, but no differences according to gender in rural area of Coari was reported 11 . Another population-based study conducted in 3,391 individuals in the urban area of Porto Alegre (South region of Brazil) revealed a stroke prevalence of 8.4% detected by previous self-reported diagnosis or a questionnaire about symptoms of stroke 12 . Most of these studies assessed the prevalence of stroke in areas covered by the Health Family Program 9, 10, 11 . Differences in numbers between the four studies can be explained by local characteristics and the different diagnostic strategies, which were based on the medical diagnosis 9 or validated stroke questionnaire 10, 11, 12 . The paucity of stroke data in the country, especially on the national scene, makes the National Health Survey (Pesquisa Nacional de Saúde-PNS) applied in 2013, a unique opportunity to describe the self-declared prevalence of stroke in Brazilian population (≥ 18 y-old) with representation for the whole country, including urban and rural areas, according to sex, race/self-reported skin color, education level and occupation.
MetHod
The National Health Survey (PNS) is a community-based epidemiological survey representative for Macro-Regions of Brazil, which included federated and capital units, metropolitan areas and rest of the federal units of the country. It belongs to the Integrated Household Surveys (SIPD) performed by the Brazilian Institute of Geography and Statistics (IBGE). For this survey, it was used the Master Sample of this system that permits a great geographical coverage and a gain of accuracy of the estimates 13, 14 . The minimum sample size was 1,800 households by federal unit, being planned, initially, a total sample of 81,767 households. Further, the sample was defined based on the desired accuracy level for estimating indicators of interest (proportions in certain categories of people). After the end of data collection, it was obtained records of 64,348 households interviews with 60,202 individuals interviewed, resulting in a non-response rate of 8.1%.
Details about the process of sampling and weighting are provided in the publication of the results of the National Health Survey in somewhere 13, 14 . Based on the sample basis, it was calculated the point estimates of the stroke prevalence and its 95% confidence interval (95%CI). Prevalence rates were stratified by sex, age group (18-29, 30-59, 60-64, 65-74 and 75 years-old and over), education (no education and fundamental incomplete, complete primary and secondary incomplete, secondary education and higher incomplete, higher education) and race/self-reported skin color (White, Brown and Black). Prevalence rates were also presented by the total of the country and distributed between urban and rural areas. Expanded estimates for the adult population were also calculated.
All the data collection process of PNS was performed with the use of handheld computers (Personal Digital Assistant -PDA). The PNS questionnaire included a question about the self-reported diagnosis of stroke, "Has a doctor ever given you the diagnosis of stroke? "Additionally a question about the presence and degree of disability: "Overall, in what degree the stroke limits your daily activities (such as work or housework)". The response options were 1-not limited to, 2-slightly, 3 moderately, 4-intensive, 5-very severe.
The PNS was approved by the National Ethics Committee (#328 159, 26
th June 2013). The participation of adults in the survey was voluntary and that confidential information was guaranteed.
ReSultS
In this National Health Survey, it was estimated 2,231 million people with stroke. Stroke prevalence rates were 1.6% and 1.4% for men and women, respectively. The prevalence increased with ageing being 0.1% in the age strata 18 to 29 years-old and reaching 7.3% in the age groups above 75 years-old ( Table 1 ). The prevalence was the highest in individuals with less schooling decreasing as the schooling increased. The prevalence has not changed according to the race/skin color. The prevalence was higher in urban areas compared to rural areas (Table 1) .
Regarding to post-stroke functionality, it was estimated 568,000 people with intense degree or very severe limitations. The point prevalence of stroke disability was of 29.5% in men and 21.5% in women. Functional disability was not statistically different according to sociodemographic characteristics (Table 2) .
diScuSSioN
For the first time, a Health National Survey describes the self-reported stroke prevalence and associated functional disability after acute event. A positive relationship between stroke prevalence and age, an inverse relationship between low education and high prevalences of stroke was found. Further, stroke prevalence was higher in urban areas than rural areas, but the prevalence of stroke disability was not statistically different according to sociodemographic characteristics analyzed. The prevalence found in the PNS was lower than those reported by previous Brazilian studies were. However, the data are consistent with the age groups analyses performed in the PNS, which included adults ≥ 18 years-old compared to the study of Pereira et al. 9 and included individuals above 60 years-old in Abe and Fernandes studies, which performed their surveys in outskirts of cities of Sao Paulo (Sao Paulo State, Southeast region) and Coari ( Amazonas state, North region) with individuals over 35 y-old 10, 11 . Moreover, in the age group over 60 years, the prevalence of stroke was higher than that reported in a study performed in the interior region of Rio de Janeiro state, which showed a frequency of 3% for the same age group. It is possible that the data collected in the area covered by the Family Health Program in the state of Rio de Janeiro, has included a sample with worse sociodemographic indexes compared to our sample 9 .
The point prevalences found in the PNS were higher in men than in women, which is consistent with the data published by Pereira et al.
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, however these findings are in disagree with the studies of Abe and Fernandes that showed higher prevalence in their women populations 10, 11 . In the studies held in São Paulo and Amazonas were used two strategies for the diagnosis of stroke: the first one used a self-reported similar question used in the PNS and the second used a brief questionnaire composed by six questions about stroke symptoms validated by a neurologist in a previous study 15 . The prevalence of most positive answers among women was associated with use of stroke symptoms questionnaire. As shown in other previous studies in the literature, women report more symptoms than men do and this could explain the higher prevalence using the questionnaire in relation to the diagnosis made by a single question, which did not detect any statistical differences between men and women
.
In the study of Copstein et al. performed in the city of Porto Alegre (South region), although it was not found statistically significant differences in the prevalence of cerebrovascular disease among men and women, some characteristics were identified as risk factors for stroke such as age, widowhood, smoking, hypertension, coronary heart disease and low education 12 .
The increase of stroke prevalence among less educated people is in accordance with the results found in mortality studies that described a significant influence of education as a marker for socioeconomic status in the distribution of the disease. The increased stroke prevalence among less educated has also been described in other previous national studies as a factor associated with worse long-term survival in stroke patients 17, 18 . In the study of Goulart et al. performed in a prospective stroke cohort, which included ischemic and hemorrhagic stroke, after 4 years of follow-up, it was observed hazard ratios of death around 3 and 2 times higher among older individuals and those without formal education, respectively 18 . These increased rates could also impact on stroke prevalence. Similar to Fernandes study, which was performed in river dwellers in the Amazon, stroke was more frequent in the urban than rural population. However, we did not find functional disability being influenced by the living area as Fernandes et al. found
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. They described higher prevalence of disability among residents of rural areas compared to urban area, probably reflecting less access to health services and mainly to rehabilitation 1 . In contrast to the results presented here, the prevalence of stroke according to self-reported race/skin color was similar in all categories. Mortality studies show higher mortality in Black due to the higher prevalence of hypertension in this population, as well, factors associated with worse socioeconomic status in this subset 6 . However, Judd et al. showed in the Reasons for Geographic and Racial Study Differences in Stroke (REGARDS), which evaluated stroke in high-risk areas in the United States, that the proportion of deaths from late post-stroke complications was higher in Whites, indicating a higher survival rate compared to brown or black individuals 19 . Transposing this situation for our sample, similar frequencies by race might be occurred as a consequence of higher mortality in blacks compared to whites. Of note, the presence of severe functional disability was higher in black individuals in relation to browns and whites.
As the prevalence data depend on mortality and disability data depend on rehabilitation, it is difficult to understand what actually happens in the Brazilian population. Data from National Survey as PNS in Brazil are an important piece that will help in understanding the stroke prevalence in the whole country. Another important point is that the frequency of individuals with substantial disability is high ranging from 25 to 35% and showing once again the importance of rehabilitation in stroke survivors.
Some methodological limitations inherent to prevalence studies and the use of self-reported diagnoses or underdiagnoses might have occurred and could account for the lower prevalence rates found in this survey. Besides that, our findings show the concentration of stroke in male population, less educated, older and resident in urban areas. The data also show that at least a quarter of the population with a previous history of stroke has severe to very severe degree of disability. Although more data are needed to define the profile of the prevalence of stroke in Brazil, PNS provides for the first time, data on a national basis that will help compose the profile of cerebrovascular disease in Brazil.
The adoption in 2011 by the Ministry of Strategic Action Plan for the Health Confronting Chronic Noncommunicable Diseases (NCDs) in Brazil from 2011 to 2022, which provides actions to reduce NCDs by 2%, adding circulatory diseases, including stroke as high priority on their agenda 20 . Several actions were carried out, as the organization of surveillance and monitoring and in this sense the realization of PNS contributed information on the occurrence of stroke and other diseases. There have been several health promotions, among them agreements to reduce food salt, educational measures as healthy eating and physical activity programs, regulation of tobacco-free environments, and improve care actions. We highlight the Ordinance no. 665, of April 12, 2012, which establishes financial incentives for creation of Urgent Care centers for patients with stroke in approving the Care Line, with
